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O il and  G a s  Reserves in the Siberian Shelf
A.J. Eardley, Professor Emeritus 
University o f Utah
ABSTRACT
The Arctic region must be the world’s largest storehouse of liquid and gaseous hydrocarbons, and the vast Siberian 
region, both “ on land” and “off shore” must be considered with envy by the free-world’s geologists for its oil and gas 
potential. It is here estimated that the o ff shore continental shelf of U.S.S.R. Siberia contains a reserve of 200 billion 
barrels of oil and 500 trillion cut. ft. of gas. These very approximate figures come from meager data obtained from the 
literature on oil and gas discoveries in the Siberian Arctic, the basin location of these discoveries, and the projection of 
the petroliferous basins off shore to  the continental shelf.
OIL AND GAS RESERVES 
IN THE SIBERIAN SHELF
By reserves is m ean t the  a m o u n t o f  oil and  gas 
th a t  lies b u ried , is as y e t  und isco v ered , and w h ich  
m ay be p ro d u ce d  u ltim a te ly . U ltim ate  p ro d u c tio n  
im plies th a t  m ethods o f  e x p lo ra tio n  and d rilling  
will be achieved  in th is  fo rb id d in g  region o f  th e  
S iberian  Shelf, th a t th e  m ajo r accu m u la tio n s  wifi 
be  tap p ed , an d  th a t  p ro d u c tio n  e ffic iency  in  th e  
un fo reseeab le  fu tu re  w ill be the  sam e as no w  in 
th e  U n ited  S ta tes. It m u st be  u n d e rs to o d , how ­
ever, th a t o th e r  fac to rs  th a n  p ro d u c tio n  effic iency  
are m ore im p o rta n t in  th e  h igh ly  speculative 
process o f  estim ating  reserves. P ro d u c tio n  ef­
fic iency  is m en tio n ed  b ecause  th e  reserves o f  th e  
U.S. given fo r com parative  p u rposes  reflec t th e  
am o u n ts  th a t  will even tually  be  p ro d u ced  - n o t th e  
am oun ts  in  place.
The land  areas o f  th e  S iberian  A rc tic  are  
divided in fo  p robab le  and  im p ro b ab le  oil and  gas 
areas, and  th e n  the  o il an d  gas fields are lo ca ted  as 
far as the  lite ra tu re  available to  th e  w rite r perm its . 
T h en  the  p ro b ab le  o il and  gas areas (basins) are  
p ro jec ted  in to  th e  shelf reg ion  w ith  the  help  o f  all 
geological l ite ra tu re  available to  th e  w riter. T h e  o f f  
shore  basin ex tensions are th e n  eva lua ted  on  th e  
basis o f th e  sed im en ta ry  ro ck s  com prising  th e m , 
th e ir  s tru c tu ra l fea tu res , a n d  especially  on  th e  
basis of th e  size an d  vo lum e o f  the k n o w n  
h y d ro ca rb o n s  accu m u la tio n s  on  land . T w o classes 
o f  p robab le  o il and gas provinces are designated , 
one good to  ex cellen t, a n d  one possible w ith  
sca tte red  and  less p ro lific  accum ula tions. F o r  
ap p ro x im ate  ca lcu la tions th e  good  to  ex ce llen t 
provinces o r  basins w ere e s tim a ted  to  con ta in  90%  
o f  th e  oil a n d  gas, and  the  possib le province 10%.
The m ajo r estab lished , o n  sh o re  province o f  
S iberia is here  called th e  O b-Y enisei R ivers Basin. 
I t  lies b e tw een  th e  U ral M oun ta ins o n  the  w est a n d  
th e  C en tra l S iberian P la tfo rm  o n  the  east, an d  
accord ing  to  R ussian re p o rts , co n ta in s  b o th  th e  
largest o il fie ld  and  gas field  yet d iscovered  in th e  
S iberian  A rc tic . These are new  discoveries and  are
lo ca ted  n o r th  o f th e  small c ity  o f  T y u m en  on  th e  
T rans-S iberian  R ailroad . A th ic k  C enozo ic  and  
M esozoic deposit fills the  basin a n d  overlies m ostly  
o lder fo ld  belts. E x p lo ra tio n  is ac tively  going o n  in 
the n o r th e rn  part o f  th e  basin. I t  is here e s tim a ted  
th a t th is  basin sp reads n o rth w a rd  o ff  sho re  to  th e  
e x te n t o f 100 ,000  sq. mi.
West o f  the  n o rth e rn  U rals and east o f  th e  
T im an  M ounta ins is the  P e ch o ra  Basin w ith  a 
n u m b er o f  oil a n d  gas fields, m ost o f th em  
p ro b ab ly  d iscovered  soon a fte r  W orld War O ne. 
T hey  have been c o n n ec ted  to  L en ingrad  by pipe 
lines. E x p lo ra tio n  is rep o rted  to  be active in  th e  
n o rth e rn  p a rt o f  th e  basin b o th  on  lan d  and o ff  
shore. The geology o f  the  P e ch o ra  basin is sim ilar 
to  th a t  o f  the  O b-Y enisei, an d  th e  basin  ex ten d s 
o ff sho re  in  an a rea  o f  a b o u t 7 0 ,0 0 0  sq. m i.
T he R ussians rep o rt a to ta l  o f  40 o il and  gas 
fields now  discovered n o r th  o f  T yum en , sup­
posed ly  in  the O b-Y enisei R ivers Basin and the  
P echora Basin. O n ly  a few  o f  these have been  
show n  on  Fig. 1 because o f  lack  o f  in fo rm a tio n  in 
the available lite ra tu re . T he Soviet geologists es­
tim a te  th a t  75 b illio n  barrels o f  o il and 176 trillio n  
cu. f t. o f  gas in th ese  fields have been  p roved  up. 
T he gross area in  w h ich  these  fie lds o ccu r is a b o u t
140 ,000  sq. mi.
A n o th e r  o ff  shore  reg ion  regarded  as having 
excellen t o il and gas possib ilities is here called the  
A rc tic  S lope P rovince. I t is believed to  be an 
ex ten sio n  o f  th e  A laskan n o r th  slope province 
w here large oil an d  gas accu m u la tio n s  have re­
cen tly  been  fo u n d . The U.S. G eological Survey 
re p o rt on  A laska in  F u tu re  P e tro le u m  Prov inces o f 
the  U n ited  S ta tes  (A  S u m m ary ) o f th e  N ational 
P e tro leum  C ouncil p roposes th e  ex ten sio n  o f  the  
B rooks R ange fo ld  belt to  W rangel Island  o n  the  
basis o f geophysical observa tions, and  if  so, the  
A rctic  C oastal P lain  P rov ince  w ith  its A rctic  
P la tfo rm  (very  favorab le  fo r  o il and gas accum ula­
tio n )  m ay e x te n d  u n d e r a large a rea  o f th e  S iberian  
Shelf. (See Fig. 1.) The re p o r t  above re fe rred  to  
gives the  “ on la n d ” area o f  th e  A laskan  C oastal 




















Figure 1-Siberia and the Siberian Shelf showing major tectonic features. The oil fields are in black ovals and the gas fields in open ovals. 
The shelf isobaths are in meters.
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5-50 billion barrels (h ere  a figure o f  20  b illion  will 
be assum ed fo r c o m p u ta tio n a l purposes). T hus a 
billion barrels o f oil per each  1000 sq. mi. m ight 
be p ro jec ted  for th e  province o f f  shore. This 
com pares w ith  the ra tio  fo r the  O b-Y enisei Basin
productive reg ion  ( ^ o ^ O O ^ m i ^  o f 0 54  bilIion
barrels per 1000 sq. mi. T he A laskan  figure is 
larger than  the  S iberian , and fo r conservative 
purposes the  sm aller will be used fo r the  calcula­
tion  o f  the  possible o il in th e  S iberian  A rctic  Slope 
province o f the  c o n tin e n ta l shelf. The S iberian 
A rctic Slope region on  the  shelf m easures ab o u t
180,000 sq. mi.
T he  favorable o f f  shore  areas m ay th u s  be
item ized:
Pechora B a s in .............................................  70,000 sq. mi.
Ob-Yenisei B asin .........................................  100,000 ” ”
Arctic Slope Basin.......................................  180,000 ” ”
Total Area 350,000 ” ”
And if these  favorable o f f  sho re  areas shou ld  
con ta in  0 .5 4  billion barrels per each  1000 sq. m i. 
of recoverable  oil, th e n  som e 190 billion barrels o f 
oil m ust be considered as available in them , once  
the p rob lem s o f e x p lo ra tio n  and drilling have been  
su rm o u n ted .
L ikew ise for gas, th e  ra tio  o n  land n o r th  o f 
. 1 7 6  trillion  cu. ft. , . ....
T yum en 15 140 ,000  sq. mi. = 1 2 5  trllh o n  Cu’ f t ‘ 
per 1000 sq. mi. If  th is  ra tio  is used fo r th e  
favorable under-w ater areas, th e n  fo r 3 5 0 ,0 0 0  sq. 
mi. som e 435 trillion  cu. ft. o f  gas shou ld  be 
con tained  there .
A large region yet unconsidered  is the one  
labeled “ F o ld  belt o f  M esozoic S tra ta ”  on  Fig. 1. 
It is here regarded as less favorable th an  th e  
Pechora. O b-Y enisei, and  A rctic  Slope basins. T he 
fold belt as here show n is m ade up m ostly  o f 
Jurassic and  C retaceous s tra ta  w ith  num erous 
scattered  in trusions. A C enozo ic  coastal plain is 
largely lacking, so the  o f f  shore  p ro jec tio n s  shou ld  
involve th e  fo lded  Jurassic  and C re taceous fo rm a­
tions w ith  a th in  C enozo ic  cover. The location  o f 
on ly  tw o  fields, o n e  oil and  one  gas, has com e to  
the  w rite r’s a tte n tio n  in  th is  province. T hey  are 
near th e  estuary  m o u th  o f  the  K heta  R iver a t th e  
sou theast end  o f th e  T aym yr Peninsula. (See Fig. 
1.) Judg ing  from  th e  geological m aps these fields 
p roduce from  C re taceous or Jurassic  s tra ta , and  
seem  to  be in the  ex trem e  w est end  o f  th e  
M esozoic fo ld  b e lt as here labeled. P ro d u c tio n  
figures are  n o t know n . Active ex p lo ra tio n  in  th is 
region is proceeding.
I t  is ru m o red  th a t a region o f  oil and gas 
p ro d u ctio n  has been  discovered o n  th e  Lena River 
near Y aku tsk , even m ore significant th an  the  
region n o r th  o f T yum en . This ru m o re d  discovery 
m ay occur in  th e  M esozoic fo ld  b e lt, b u t again 
possibly it m ay lie on  th e  edge o f  the  C en tra l 
S iberian P la tfo rm .
The o ff  shore  area o f  the  M esozoic fo ld  belt 
province, acco rd ing  to  the  w rite r’s deductions 
com prises 3 0 0 ,0 0 0  sq. mi. It is a rb itra rily  assigned 
20 billion barrels o f  oil and  40  trillio n  cu. ft. o f  gas 
(ab o u t 1 /1 0 th  o f  th e  m ore favorab le  o ff  shore 
areas). T hus the  prospective reserves o f th e  Si­
berian  Shelf region are
O il..............................210 billion barrels (rounded to  200)
G a s ............................. 485 trillion cu. ft. (rounded to  500)
These figures m ay be com pared  w ith  those 
suggested by  the  N ational P e tro leum  C ouncil fo r 
the  U nited  S ta tes (p roposed  final re p o r t, Ju n e  20, 
1970).
O IL
U.S. - Production through 1968 - 86 billion bbl.
Ultimate recovery o f the fields 
now discovered - 176
Estimated recovery of oil yet to 
be discovered - 258
Siberian on shore discovered to date 75 billion bbl.
Siberian off shore, estimate this report 200 ” ”
G A S
U.S. - Production to date - 632 trillion cu. ft.
Estimated recovery of gas yet
undiscovered - 600 ”  ” ”
Siberian on shore discovered to date - 176 ” ” ”
Siberain off shore estimated this re­
port (rounded off in the abstract 
to 500) -5 0 0  ” ” ”
CONCLUSIONS
The A rctic  region m ust be the  w orld ’s largest 
s to rehouse  o f  liqu id  and  gaseous hyd ro carb o n s, 
and  the  vast S iberian  A rctic  land regions, com ­
parable in  area  to  th e  U n ited  S ta tes, m ust be 
considered  w ith  envy by  the  free w orld  geologists 
fo r its o il and gas po ten tia l. In  ad d itio n  to  th e  “ on  
lan d ” p o ten tia l is a vast o ff shore  reserve th a t  m ay 
even tually  be tap p e d . The estim ates here used fo r 
A rctic  S iberia are  p robab ly  conservative and  m uch  
less th an  th ey  shou ld  be.
U M R  Journal, No. 2 (June 1971)
4 2 A. J. Eardley
Armand J. Eardley
Dr. Eardley was born in Salt Lake City, Utah, on October 25, 1901. He received his B.A. in 1927 from the 
University of Utah and his Ph.D. in 1930 from Princeton University. He also has an Honorary Sc.D. from the University 
of Utah.
His professional experience includes petroleum exploration with various oil companies and also research pertaining 
to oil and gas exploration. He has been a professor at the University of Michigan, and Head of the Department of 
Geology and Dean of the College o f Mines, University of Utah.
Many distinguished awards have been given to Dr. Eardley, and he has served as President of the National 
Association of Geology Teachers, 1962-63; and President of the American Geological Institute, 1965.
Dr. Eardley is also the author of some sixty technical publications and four books. His fields of competence are 
the Geology of the Rocky Mountain region and the Tectonics of the North American Continent.
REFERENCES
A nonym ous, Soviet icebox  yields treasu re ; Business W eek, June  21 , 1969.
A nonym ous, Russia uncovers A rctic  reserves; W orld Oil, Dec. 1969, p. 66-67.
AP, Salt Lake T rib u n e , Alaska, Russ m ay vie in  o il m arket, Aug. 30 , 1970.
M iller, O tto  N ., C hairm an, F u tu re  p e tro leu m  provinces o f  th e  U n ited  S ta tes - A  Sum m ary: P repared  by  
th e  N ational P e tro leum  C ouncil’s C o m m ittee  on Possible F u tu re  P e tro leum  Provinces o f  the  U .S., 
Ju ly , 1970.
Pum inov, A.P:, A c h a rt of R ecen t tec to n ic s  o f th e  A rctic ; D efense R esearch B oard, C anada, Nov. 1967. 
S o b o tk a , R udolf, E aste rn  b lo c  o ffshore  pace  is se t by  R ussia; W orld Oil, Ju ly  1970 , p. 108.
T ec to n ic  Map o f  U .S .S .R .; M oscow , 1957, Scale 1 :500 ,000 .
W inkler, Jack, S iberia’s gas a n d  oil fields are tougher th a n  A laska’s; Pow er M agazine o f  E nergy  System s 
Engineering, S ep t. 1969.
U M R  Journal, No. 2 (June 1971)
